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National Agricultural Law Center Director Joins Center 
for Food Safety 
 
Harrison Pittman, director of the 
National Agricultural Law Center 
 
One of the UA Center for Food Safety’s newest faculty members brings the full 
resources of the nation’s top agricultural law research unit. Harrison Pittman, who 
serves as director of the National Agricultural Law Center based at the UA School of 
Law, counts food safety and food law among the NALC’s increasingly prominent 
areas of interest. 
  
“Food labeling, animal welfare, antibiotics are all big issues,” Pittman said. The 
NALC’s job, when examining food safety questions or any other agricultural subject, 
is to provide information based on objective research. 
  
“We give the same answer to everybody,” Pittman explained, noting that the NALC is 
not an advocacy organization. "Our role is to be the nation's leading source for 
agricultural and food law research and information." 
  
The requests for information come from diverse sources. The NALC serves as a 
clearinghouse for inquiries nationwide from Extension personnel, environmental 
organizations, farmers, policymakers and research agencies, among others. “We don’t 
just work with attorneys,” Pittman said.NALC is funded by Congress through the U.S. 
 
(Continued on page 2) 
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National Agricultural Law Center Serves as Top Source for Food Law, 
Information 
 
(Continued from page 1) 
 
Department of Agriculture’s National Agricultural Library and operated by the law school 
and the UA Division of Agriculture. Pittman directs a staff of three other attorneys who 
examine issues and produce reports for specific requests and for public posting on the 
center’s website at http://nationalaglawcenter.org.  
 
The NALC doesn’t give legal counsel or represent clients. At times Pittman has to tell 
people with inquiries that they many need to hire their own lawyer to pursue an issue. But 
the NALC can assist in resolving legal questions that affect activities in the public or private 
sector.  
 
For example, Pittman worked with UA food science researchers who were preparing a 
project proposal in collaboration with Midwestern pecan growers. A technical question arose 
as to whether their pecans would lose their official certification as organic at some point in 
the production process. The NALC is working with food science researchers to clarify 
answers the researchers needed as they proceed with their research efforts 
  
The NALC staff has occasionally written model legislation in response to requests from 
government officials, but its main work is as an information provider. The NALC compiles 
detailed reports and publications that chronicle changes in agricultural laws and policies. Its 
website includes comprehensive coverage of food law updates in the United States and 
Europe. Several “reading rooms” within the website focusing on particular topics – 
including country-of-origin labeling, food safety, food labeling, local food, the Packers and 
Stockyards Act, biosecurity and nutrition programs – include links to statutes, regulations, 
case law, articles and publications.  
  
The articles posted online in the topical reading rooms include material from the Journal of 
Food Law and Policy, a twice-yearly publication that has been edited by UA law students since 
its inception in 2005 when it was initially funded by the NALC. Pittman noted that that the 
journal editors have the freedom to take positions on the issues explored in its articles, 
although the NALC maintains its neutrality in its own presentation of topical issues in food 
safety and other areas of agricultural law. 
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Center for Food Safety Personnel List Grows 
 
The UA Center for Food Safety now has 13 faculty members. In the coming editions of this 
newsletter, faculty members will be featured with articles explaining their research roles. 
 
The center’s faculty members are Steven C. Ricke, center director, food science; Phil 
Crandall, food science; Michael G. Johnson, food science (emeritus), Jody Lingbeck, food 
science; Steve Seideman, food science; Casey Owens-Hanning, poultry science; Navam 
Hettiarachchy, food science; Fred Pohlman, animal science; Harrison Pittman, law; John 
Marcy, poultry science; Michael Slavik, poultry science; Dustan Clark, poultry science, and 
Young Min Kwon, poultry science. 
 
Combining Salt With Heat Shows Way to Reduce Salmonel la  in UA 
Project 
 
 
Post-doctoral research associate Sara Milillo streaks plates on which 
cultures of Salmonella will be grown. 
 
 
Poultry processors who constantly engage in the battle to keep Salmonella contamination off 
their products may have a new procedure at their disposal: add some salt and turn up the 
heat. 
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It’s more complex than just that, but it’s the key point of recent Food Safety Consortium 
research by Sara Milillo, a postdoctoral research associate in food science at the University of 
Arkansas Division of Agriculture. Milillo reached her findings with Steven C. Ricke, director 
of the university’s Center for Food Safety, where Milillo is conducting research under a two-
year U.S. Department of Agriculture fellowship grant. 
  
“Our goal is to come up with a multiple hurdle treatment where we combine things to help 
prevent bacterial resistance by using different treatments that attack different functions or 
parts of the cells simultaneously,” Milillo explained.  
  
Milillo’s study, which was published in the Journal of Food Science, examined the application of 
heat at 55 degrees Celsius (131 degrees Fahrenheit) plus an acidified organic acid salt 
solution as a way of reducing Salmonella on chicken. The combined treatment resulted in 
significant reduction of the pathogen, leading Milillo to conclude that it may represent an 
effective method for decontaminating poultry carcasses during processing. 
  
Milillo also tried heat and salt treatments separately and found that neither one was adequate 
standing alone to do the job. An application of 2.5 percent organic acid salt solution did not 
reduce Salmonella appreciably. “We did heat alone to see if that had an effect by itself and it 
didn’t, even beyond 55 degrees C,” she said. 
  
These experiments were conducted using chicken juice, a raw chicken model medium, rather 
than chicken carcasses. The results tell enough of a story to draw valid conclusions, but 
more information will be available by taking the research to another level that uses chicken 
carcasses. 
  
“We can screen treatments much faster in a broth-model type of situation,” Milillo said. 
“We’re hoping the chicken juice gets us a step closer to an actual raw poultry system. But by 
using chicken juice initially we can screen lots of treatments and narrow down what’s the 
most effective before we go into a more costly use of actual carcasses. I view this as using 
your resources efficiently.” 
  
Milillo and industry personnel have reviewed processing procedures that could be adapted to 
the research findings. Heated washes are used in steps to clean carcasses, so the use of a salt 
additive in a heated rinse might be one place to implement new methods. 
  
Experiments with carcasses will come later, possibly followed later by tests to determine how 
the combined heat and organic acid salt treatments would apply to poultry after it has been 
eviscerated in the processing plant. 
  
“At any point where risk of a carcass being contaminated is higher there is a need for more 
 
 
 
 
 
Center for Food Safety  
Summer 2010   Vol. 1, No. 3                                                
 Vol. 1, No. 1  
     
an
d 
the 
Pro
fess
ion
al 
 
effective antimicrobials,” Milillo said. “So save your most powerful antimicrobial 
interventions for those processing steps with the ultimate goal of an even safer product.”   
 
Center Doctoral Student Awarded ASM Travel Grant, Presents 
Research 
 
 
Suwat Saengkerdsub, third from left, is joined by UA colleagues at the 
American Society for Microbiology meeting in San Diego, which he 
attended on an ASM travel grant and where he presented his research. 
 
 
Suwat Saengkerdsub, a doctoral student in poultry science at the Center for Food Safety, 
received a travel grant in May to attend the American Society for Microbiology annual 
meeting in San Diego. He presented a poster and delivered an oral report of his work. 
 
Saengkerdsub presented his report on “Initial Screening of Methionine-Producing Bacteria 
for Organic Poultry Feed” as the lead researcher in association with Jody M. Lingbeck, Si 
Hong Park, Arunachalam Muthaiyan and Steven C. Ricke. He said the goal of the study was 
to isolate methionine-overproducing bacteria that could be used to produce methionine, a 
nutritionally essential amino acid for poultry, which can be directly added to organic feed as 
a supplement. “Seven isolates were identified as methionine-overproducing bacteria. Some  
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isolates were able to produce methionine higher than C. glutamicum ATCC 13032, the 
reference strain, and could be potentially suitable for organic poultry feed,” he said.  
Arkansas Association for Food Protection Sets Annual Meeting
 
The Arkansas Association for Food Protection – an affiliate of the International Association 
for Food Protection – will hold its second annual educational conference and meeting Sept. 
28-29 at Tyson Foods general offices in Springdale, Ark.  This year’s theme is “Enhancing 
Food Protection From Farm to Fork.” 
 
The conference hours will be 1-5 p.m. Sept. 28 with an awards dinner that evening followed 
by sessions from 8 a.m. to 3 p.m. Sept. 29. 
  
The agenda is still being arranged but confirmed speakers so far include Katie Swanson of 
Ecolab, Frank Yiannas of Walmart Stores and Joan Menke-Schaenzer of ConAgra.  
 
The conference fee is $30 per person. Registration may be done online at 
http://arkafp.org/conferences.aspx. Hotel rooms are being held for the conference at the 
Holiday Inn of Springdale and may be booked at http://tinyurl.com/2f4ejyj.  Questions 
about the conference may be directed to Mike Sostrin at Michael.Sostrin@wal-mart.com. 
 
Workshops at Center for Food Safety 
 
A) Microbiological Laboratory Logistics and Fundamentals - This workshop will be held on 
several dates (August 17-19, September 14-16 October 19-21, 2010. 
http://www.uark.edu/ua/foodpro/Workshops/Micro_Lab.html 
 
B) Molecular Biology and Biotechnology; Workshop for Beginners - This workshop will be 
held on several dates (August 25-26, September 22-23, October 27-28, 2010). 
http://www.uark.edu/ua/foodpro/Workshops/Molecular-lab.html 
 
C) Better Process Control School – This 3.5 day workshop will be held the first week of 
November (November 2-5, 2010). For more information and registration form, go to; 
http://www.uark.edu/depts/ifse/bpcsrev1.html. 
 
D) New Product Development Workshop - This workshop will be held May 24-25, 2011 at 
the Food Science Building at the University of Arkansas. This workshop is for people 
wanting to know more about developing and marketing new food products. 
http://www.uark.edu/ua/foodpro/Workshops/New_Product_Development_Workshop.ht
ml 
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E) Sensory Evaluation of Foods – This workshop will be held June 2011. For details and 
registration information, click on the following; 
http://www.uark.edu/ua/foodpro/Workshops/Sensory_Evaluation_Workshop.html 
 
F) Food Protection Workshop - This workshop will be held in April 2011. It involves both 
Food Safety and Food Defense. For more details and registration, click on the following; 
http://www.uark.edu/ua/foodpro/Workshops/Food_Safety_Defense_Workshop.html 
 
G) GMP, SOPs and HACCP - Taught by Dr John Marcy.  
http://www.uark.edu/ua/foodpro/Workshops/AGENDA 2009.doc 
 
 
CFS Publications 
 
Ricke, S.C. and F.T. Jones (Eds), 2010.  Perspectives on Food Safety Issues of Food Animal 
Derived Foods, University of Arkansas Press, Fayetteville, AR, 362 pp. 
 
Jarquin, R., J. Schultz, I. Hanning, and S.C. Ricke. 2009. Development of real-time 
polymerase chain reaction assay for the simultaneous detection of Mycoplasma gallisepticum and 
Mycoplasma synoviae under industry conditions. Avian Dis. 53: 73-77. 
 
Friedly, E.C., P.G. Crandall, S.C. Ricke, M. Roman, C.A. O’Bryan and V.I. Chalova. 2009. In 
vitro anti-listerial effects of citrus oil fractions in combination with organic acids. J. Food 
Science 74: M67-M72. 
 
Nannapaneni, R., V.I. Chalova, P.G. Crandall, S.C. Ricke, M.G. Johnson, and C.A. O’Bryan. 
2009. Campylobacter and Arcobacter species sensitivity to commercial orange oil fractions. Int. J. 
Food Microbiol. 129: 43-49. 
 
Božic, A.A. , R.C. Anderson, G.E. Carstens, S.C. Ricke T.R. Callaway, M.T. Yokoyama, J.K. 
Wang, and D.J. Nisbet.  2009. Effects of the methane - inhibitors nitroethane, lauric acid, 
lauricidin®, the Hawaiian marine algae, Chaetoceros, and nitrate on ruminal methane 
production in vitro. Bioresource Tech. 100: 4017-4025. 
 
Kim, W.K., L.J. Weeks, R.C. Anderson, D.J. Nisbet, K. Dunkley, and S.C. Ricke. 2009. 
Effects of nitrocompounds on uric acid-utilizing microorgansisms, nitrogen retention, and 
microbial community in laying hen manure. J. Environ. Sci. Health, Part B 44: 403-406. 
 
Chalova, V.I., C.L. Woodward, and S.C. Ricke. 2009. CadBA induction of an  
Escherichia coli lysine auxotroph transformed with a plasmid carrying cad-gfp transcriptional 
fusion. Antonie van Leeuwenhoek J. Gen. Mol. Microbiol. 95: 305-310. 
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Martin, E.M., D.F. Toczko, R.Y. Lary Jr., K.C. White, S. Pendleton, K.L.S. Vaughn, C.L. 
Griffis, P.G. Crandall,C.A. O’Bryan, S.C. Ricke, and J.A. Marcy.  2009. Survival of Listeria 
monocytogenes inoculated onto environmental sampling sponges stored at 4°C . Food Prot. 
Trends 29: 332-334. 
 
McReynolds, J., K. J. Genovese, H. He, C. L. Swaggerty, J.A. Byrd, S.C. Ricke, D.J. Nisbet, 
and M. H. Kogut. 2009. Alfalfa as a nutritive modulator in maintaining the innate immune 
response during the molting process. J. Appl. Poultry Res. 18: 410 - 417. 
 
Martin, E.M., G. Bakal, C.L. Griffis, K.L.S. Vaughn, C.A. O’Bryan, E.C. Friedly, J.A. Marcy, 
S.C. Ricke, P.G. Crandall and R.Y. Lary Jr. 2009. Control of Listeria monocytogenes by lauric 
arginate on frankfurters formulated with or with/out lactate/diacetate. J. Food Sci. 74: 
M237-M241. 
 
Nannapaneni, R., V.I. Chalova, R. Story, K.C. Wiggins, P.G. Crandall, S.C. Ricke, and M.G. 
Johnson. 2009. Ciprofloxacin-sensitive and ciprofloxacin-resistant Campylobacter jejuni are 
equally sensitive to natural orange oil-based antimicrobials. J. Environ. Sci. Health, Part B. 
44: 571-577. 
 
Nannapaneni, R., I. Hanning, K.C. Wiggins, R. Story, S.C. Ricke, and M.G. Johnson. 2009. 
Ciprofloxacin-resistant Campylobacter persists in raw retail chicken after the fluoroquinolone 
ban. Food Additives and Contaminants 26: 1348-1353. 
 
O’Bryan, C.A., P.G. Crandall, K. Shores-Ellis, D.M. Johnson, S.C. Ricke, and J. Marcy. 2009. 
Optimizing web based instruction – a case study using poultry processing unit operations. J. 
Food Sci. Educ. 8: 93-100. 
 
O’Bryan, C.A., M.J. Sostrin, R. Nannapaneni, S.C. Ricke, P.G. Crandall. and M.G. Johnson,   
2009. Sensitivity of Listeria monocytogenes Scott A to nisin and diacetyl after starvation in 
sodium phosphate buffered saline. J. Food Sci. 74: M493-M498. 
 
Park, S. H., H.J. Kim, W.H. Cho, J.H. Kim, M.H. Oh, S.H. Kim, B.K. Lee, S.C. Ricke, and 
H.Y. Kim.  2009. Identification of Salmonella enterica subspecies I, Salmonella enterica serovars 
Typhimurium, Enteritidis and Typhi using multiplex PCR. FEMS Microbiol. Letts. 301: 137-
146. 
 
Dunkley, K.D, T.R.Callaway, C. O’Bryan, M.M. Kundinger, C.S. Dunkley, R.C. Anderson, 
D.J. Nisbet, P.G. Crandall, and S.C. Ricke.  2009. Cell yields and fermentation responses of a 
Salmonella Typhimurium poultry isolate at different dilution rates in an anaerobic steady state 
continuous culture (CC). Antonie van Leeuwenhoek J. Gen. Mol. Microbiol. 96: 537-544. 
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Over, K., Hettiarachchy, N.S., Johnson, M.G., Davis, B.  2009.  Effect of organic acids and 
plant extracts on Escherichia coli O157:H7, Listeria monocytogenes, and Salmonella 
Typhimurium in broth culture model and chicken meat systems.  J Food Science, 74: M515-
M521. 
K. F. Over, N. S. Hettiarachchy, A. V. S. Perumalla, M. G. Johnson, J-F. Meullenet, J. S. 
Dickson, M. J. Holtzbauer, S. E. Niebuhr, B. Davis. Antilisterial Activity and Consumer 
Acceptance of Grape Seed and Green Tea Extracts and Tartaric Acid Vacuum-Infused into 
Chicken Breast Meat. J Food Science (JFS-2010-0184.R1 Accepted for publication on May 
25, 2010). 
Vijayalakshmi Ganesh, Navam. S. Hettiarachchy, Madhuram Ravichandran, Michael. G. 
Johnson, Carl. L. Griffis, Elizabeth. M. Martin, Jean-Francois Meullenet, Steven. C. Ricke. 
Electrostatic Sprays of Food-grade Acids and Plant Extracts are More Effective than 
Conventional Sprays to Decontaminate Salmonella Typhimurium on Spinach. (Re-submitted 
after revision to J Food Sci. Manuscript id: JFS-2010-0096). 
Friedly EC, Crandall PG, Ricke SC, Roman M, O’Bryan CA, Chalova VI. 2009. In vitro 
antilisterial effects of citrus oil fractions in combination with organic acids. J Food Sci 
74:M67-M72. 
 
Quilo SA, Pohlman FW, Brown AH, Crandall PG, Dias-Morse PN, Baublits RT, Aparicio 
JL. 2009.  Effects of potassium lactate, sodium metasilicate, peroxyacetic acid, and acidified 
sodium chlorite on physical, chemical, and sensory properties of ground beef patties. Meat 
Sci 82:44-52. 
 
Martin EM, Toczko DF, Lary RY, Jr., White KC, Pendleton S, Vaughn KLS, Griffis CL, 
Crandall PG, O’Bryan CA, Ricke SC, Marcy JA. 2009. Survival of Listeria monocytogenes 
inoculated onto environmental sampling sponges stored at 4 °C.  Food Protection Trends 
29:332-334. 
 
Martin EM, Griffis C, Vaughn KLS, O’Bryan CA, Friedly E, Marcy J, Ricke SC, Crandall 
PG, Lary R. 2009. Control of Listeria monocytogenes by lauric arginate on frankfurters 
formulated with or without lactate/diacetate. J Food Sci. 74:M237-241. 
 
Chalova VI, Sirsat SA, O’Bryan CA, Crandall PG, Ricke SC. 2009. Escherichia coli, an 
intestinal microorganism, as a biosensor for quantification of amino acid bioavailability. 
Sensors 9:7038-7057. 
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Quilo SA, Pohlman FW, Dias-Morse PN, Brown AH, Crandall PG, Baublits RT, Aparicio 
JL. 2009. The impact of single antimicrobial intervention treatment with potassium lactate, 
sodium metasilicate, peroxyacetic acid, and acidified sodium chlorite on non-inoculated 
ground beef lipid, instrumental color, and sensory characteristics. Meat Sci 83:345-350. 
 
Crandall PG, Seideman S, Ricke SC, O'Bryan CA, Fanatico AF, Rainey R. 2009. Organic 
Poultry: Consumer Perceptions, Opportunities and Regulatory Issues. J Appl Poultry Res 
18:795-802. 
 
Zabala Díaz IB, Chalova VI, O’Bryan CA, Crandall PG, Ricke SC. 2010. Effect of Soluble 
Maillard Reaction Products on cadA Expression in Salmonella Typhimurium. J Env Sci 
Health, Part B 45(2):162-166. 
 
O’Bryan CA, Johnson DM, Shores-Ellis KD, Crandall PG, Marcy JA, Seideman SC, Ricke 
SC. 2010. Designing an affordable usability test for e-learning modules. J Food Sci Ed 9:6-
10. 
 
Hardin A, Crandall PG, Stankus T. 2010. Essential oils and antioxidants derived from citrus 
by-products in food protection and medicine: an introduction and review of recent literature. 
J Ag and Food Info 11:99-122. 
 
Martin E, O’Bryan CA, Lary, Jr RY, Griffis CL, Vaughn KLS, Marcy JA, Ricke SC, Crandall 
PG. 2010. Spray Application of Liquid Smoke to Reduce or Eliminate Listeria monocytogenes 
Surface Inoculated on Frankfurters. Meat Science 85: 640-644. 
 
Crandall PG, Friedly EC, Patton M, O’Bryan CA, Gurubaramurugeshan A, Seideman S, 
Ricke SC, Rainey R. Estimating the Demand for Organic Foods by Consumers at Farmers’ 
Markets In Northwest Arkansas. J Ag Food Info 11:185-208. 
 
CFS Presentations 
 
Callaway, T.R., J.A. Carroll, J.D. Arthington, T.S. Edrington, S.C. Ricke, P.G. Crandall, K.J. 
Genovese, R.C. Anderson, N. Krueger, and D.J. Nisbet.  2010. Dietary orange peel and pulp 
can reduce Salmonella and E. coli O157:H7 populations in the intestinal tract of sheep. Beef 
Industry Food Safety Conference, Dallas, TX, Mar. 3-5. 
 
Callaway, T.R., T.S. Edrington, J.A. Carroll, J.D. Arthington, S.C. Ricke, P.G. Crandall, K.J. 
Genovese, R.C. Anderson, N. Krueger, and D.J. Nisbet. 2010. Dietary orange peel and pulp 
can reduce Salmonella populations in the intestinal tract of sheep. Gut Microbiology 
Conference, Aberdeen, Scotland, June 21-24. 
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Hill, J., I. Hanning, K. Geluso, S. Ricke. 2010. Bacterial diversity in the gastrointestinal tracts 
of three species of Anurans. Joint Meeting of Ichthyologists and Herpetologists, Providence, 
RI, July 7-12. 
 
Van Loo, E.,V. Caputo, R. Nayga, P.G. Crandall, J.-F. Meullenet, and S.C. Ricke. 2010. 
Consumer perception of organic foods and their willingness to pay for organic chicken 
breast in Northwest Arkansas. 119th European Association of Agricultural Economics 
Seminar - Sustainability in the Food Sector: Rethinking the Relationship between the 
Agro-Food System and the Natural, Social, Economic and Institutional Environments, 
Capri, Naples Italy, June 30-July 2, 2010. 
 
Ricke, S.C. 2010. “Rationale and Development of a Review Journal for a Bioresource 
Technology Audience” Editors Meeting, Elsevier Ltd., The Boulevard, Langford Lane, 
Kidlington, Oxford, UK, June 22, 2010. 
 
Ricke, S.C. 2010.  “Institute of Food Science & Engineering” Food Safety Special Research 
Grants Directors Meeting International Association for Food Protection Annual Meeting, 
Anaheim, CA, July 31, 2010. 
 
Ricke, S.C. 2010. “Food Safety Consortium – University of Arkansas” Food Safety Special 
Research Grants Directors Meeting International Association for Food Protection Annual 
Meeting, Anaheim, CA, July 31, 2010. 
 
Muthaiyan, A., D. Biswas, E.M. Martin, P.G. Crandall, B.J. Wilkinson, and S.C. Ricke. 2010. 
Anti-staphylococcal activity and mode of action of cold pressed terpeneless Valencia orange 
oil.  Amer. Soc. Microbiol. General 110th Annual Meeting, San Diego, CA. 
 
Muthaiyan, A., D. Biswas, P.G. Crandall, B.J. Wilkinson, and S.C. Ricke. 2010.  Cold pressed 
terpeneless Valencia orange oil: A potential topical anti-staphylococcal agent.  Amer. Soc. 
Microbiol. General 110th Annual Meeting, San Diego, CA. 
 
Biswas, D., N.E. Wideman, S.C. Ricke and J.M. Lingbeck. 2010.  Growth and survival of 
Lactobacillus and Bifidobacterium strains in bacteriological and various milk media with or 
without linoleic acid.  Amer. Soc. Microbiol. General 110th Annual Meeting, San Diego, CA. 
 
Biswas, D., A. Muthaiyan, J.M. Lingbeck, and S.C. Ricke. 2010.  Influence of the cell-free 
supernatant of Bifidobacterium bifidum in Salmonella serovars Typhimurium and Enteritidis-
human embryonic intestine cells interactions.  Amer. Soc. Microbiol. General 110th Annual 
Meeting, San Diego, CA. 
 
Pendleton, S., P.G. Crandall, S.C. Ricke, C.A. O’Bryan, and L. Goodridge. 2010.  Cold 
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pressed terpeneless Valencia orange exhibits a minimum inhibitory concentration of less 
than 7% against E. coli O157:H7 after six hours at 10 ºC.  Amer. Soc. Microbiol. General 
110th Annual Meeting, San Diego, CA. 
 
Milillo, S.R. and S.C. Ricke. 2010.  Exposure to acidified 55 ºC solutions of select organic 
acids leads to a loss of Salmonella Typhimurium viability due in part to disruption of the cell 
membrane and corresponding cell damage.  Amer. Soc. Microbiol. General 110th Annual 
Meeting, San Diego, CA. 
 
Shannon, E., S.R. Milillo, S.C. Ricke, and M.G. Johnson. 2010.  Effect of nison and cold 
pressed terpeneless Valencia orange antimicrobial agents on Listeria monocytogenes during cold 
growth and temperature abuse.  Amer. Soc. Microbiol. General 110th Annual Meeting, San 
Diego, CA. 
 
Park, S.H., I. Hanning, R. Jarquin, P. Moore, D.J. Donoghue, A.M. Donoghue and S.C. 
Ricke. 2010.  Development and comparison of polymerase chain reaction based assays for 
the simultaneous detection and quantification of Escherichia coli O157:H7, Salmonella and 
Campylobacter from water samples.  Amer. Soc. Microbiol. General 110th Annual Meeting,  
San Diego, CA. 
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